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1 ] 

^1£^^±Kff^&$*iJZ>C 02 Fe, Cn-x A 1 fit, 
±§fiCo2 Fex Cn-x Al»I{iL2i , B2, A 2 #ittf>fi»r*L^— 

2 ] 

mz&fczmm-f&z t%<mmc o 2 Fex cn-x AiiMi$w;ri^# 

mtmmK &BMfcS i, #7*, MgOJjMS.II,, GaAsf8i, Al 2 0 3 JjU£& 

mri2^tmfeco2 Fe, cn-x a imwktDmttz^y 7 T-m&mwczit-c^zz 

[IS** 5] 

mifi^-y7T-®^ Al, Cu, Cr, Fe, Nb, Ni, Ta, NiFeOH«5 

<mm&mi>\ L2i , B2, A2Mm.<DW1ifr—o<DmmZmirZC02 Fex Cn- 
x Al O^x^l) Ittllt^^Ch^f tn, 

lTSES!ft«tt«^ fc7'J-it^^ »7'J-JS#L2i , B 2 , A 2 fif^tO 

fati^— o<B«j£$r^rf&C02 Fex Cn-x Al O^x^l) IftgHf 

fflfSB*«fcim*i1-*£ fcfc<«HEC 02 Fex Cn-x A l nWktf&MZ fitzC t 
mm&MtMtZC 02 Fex Cn- X Alii (tit\ O^x^l) bcom^z/^yy 
1 0 ] 

m&mfcrf, ItWffcS i, if?*, MgOW B> GaAsW Al 2 0 3 
1 1 ] 

tS/^7r-i#, Al, Cu, Cr, Fe, Nb, Ni, Ta, NiFe<DH« 

^<ti-o^^it^tts, 9 memo yv* »msmimxm=f- 
°mimi 2} 

ttttW^ L2i , B2, A2*i6o^*— o<o«j&£^r*-ac 02 Fex Cn-x A 

1 3 j 

uriaaiatttw* 1 , t7>j-ii:T^^ i7'j-i^L2i , b 2 , a 2 mm<o 

®jXfr—o<Dmfc*^i-tZ>C 02 Fex Cn-x Al (££T% O^x^l) «8tt»JRT? 
[ffi*^ 1 4 ] 
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Mnmm*M-tzz.t%<mmco2 F ei c ri -x a imm&)&m2titzz£i!& 
mt-tz^ m*m 1 2 ttzit 1 3 ^ib*<de^^^^^. 0 

15] 

H^fB^^tfrfeC 02 Fei Cn-x Al (iuT\ O^x^l) Mt©^(:^'77 

1 6 ] 

fria^W, J&SHbS i, if 7 7,, MgOW B , GaAsfMS, Al 2 o 3 

w^-o^^^#ti:t^ 2~i 5 o#a^ci5t&oe*m$dm 

[tt*^ 1 7 ] 

tirffi^^T-Ji^ Al, Cu, Cr, Fe, Nb, Ni, Ta, NiFe^H© 

m^m 1 8 ] 

L2i , B2, A2#^<7)M^-o<7)«it^^-t-^C 02 Fe, Cn-x Al (C£ 

r% o^x^i) M^^^±^M$tiT^^,i t*mwLt-$-&^ m.%r^j* 0 

7u-ii^iri5c 02 Fe* cn-x ai (£.tt\ o ^ x ^ i ) m.'&MWkx-fcz, b > 
* )vm%m.mmm^- 1 tz \$ mm^mm^m^ ^m^tz^t^^t-t^^ m*mi 

2 0 ] 
2 1] 

#s2^Ki:mrfBC 02 Fei Cn- X Al (iif, O^x^l) fit coF^H/n*^ 7 

m^m 22] 

HfrfB^W, SteMbS i, if^Ts, MgO«, GaAsW Ah 0 3 
ffi^l 8-2 l^J^fc|B«08£C7V*>f 

[ff^H 2 3 ] 

tMB'<? 7 r -Jf Al, Cu, Cr, Fe, Nb, Ni, Ta, NiFe©H^) 

L2i , B2, A2MM<Di5!tlfr-^><DMMZmirZC 02 Fex Cn-x Al (ii 
T% 0£x£l) fi8tt»R75«ag«Lh^^:$fLT*5ii:*#«i:^&, K&tf 

[«*S2 5] 
I«f*3l2 6] 

MfB^&M-r & d t * < ftmztttz b tzim±m%&m 
?mm=F*m^?zzt*!wwitir2,^ m^.vn2 4 1 tut 2 sizmmom^^ b-Rim^, 

bB^^So 

2 7 ] 
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flrSEaMRfcffirSEC 02 Fe, Cn-x Al (Ci^ O^x^l) iItO|SI(:A7 7 

ttrlB*^\ mWtftS i, #7*, MgOTO, GaAsJMNI, Ah Os J)U$& 
2 9] 

HrtB'fy 7 7-1^ Al, Cu, Cr, Fe, Nb, Ni, Ta, NiFeOH^ 
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[0 0 0 1] 
[0 0 0 2] 

(mtj) a^pa*, ffi L^m&*>y---*?^m&&<7>'jrAT* j bAm%.**v 

(MR AM) tttLX&BZtlX^&o 

E*«Wfiaa#f?i:tt, MEF»ifc*aE*ifrt*"f 7°OC IP (Current I 
n Plane) «*©E*«jB;»«aft**^Ffc, RTOlK^rffl tcm^^^f * 4 ?<D C 
PP (Current Perpendicular to the Plane) MM 

[0 0 0 3] 

s&tejf ^>*i^$ts^ e>A;i/yi^v^iitv>s 0 c p p m&ox tr 
yiE^iMi^^M, Kmm&mommm&&2 o o ^ n • c mfust g 

[0 0 0 4] 

h >^«swtf^MT j x^ wmztK x^x2 o^iatioi 

zz&K^izmttz, ^fr®&Y>*pm.%itm> (tmr) MW:tfm.&xnbtiz> 

pmkbfu lo^Mt^^t'v^^n^p, t p 2 t-r^t, —ask tie 
(i) 3ft*c-^x.e>tLSifc^?>*LTv^o 

[0 0 0 5] 

TMR=2Pi P 2 / (1-Pi P 2 ) (1) 

[0 0 0 6] 

£-0£>5 0^--te> h X$)Z> 0 
[0 0 0 7] 

*U (MR AM) ^OJ6ffi3WHflp$*LTV»* 0 MRAMtii, MTJI^Yh'J?^^ 

t^-o«ttl*Sv^W, RWKWfPi-it fcte «fc 19. "1", "0" £1B^£ 
ffi*ffiUi, TMRS»**?«MLrff do MR AMXitM®mft<Otz#>K 

& •?> o 

[0 0 0 8] 
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£*l£T% mmnm^i^X, F e 3 0 4 , C r 0 2 , (L a-S r) MnOa 
, Th 2 MnO? , S T2 FeMoOe & t*<D^fb«$K N i Mn S b & ¥(D^-7*4 X 
MC 02 MnGe, C02 MnSi, C02 CrAl^t'©L2i fitii£& 
o7)V*^7-^^-7^^;^ LXtohftX^&o WSHi, C02 MnGe 

2 #HB) 0 
[0 0 0 9] 

*i£> ^-^;WCo2 C r A l VMm7cmx$>&C r <D~U*F eXW&LfzC o 

2 Feo.4 Cro.e AU, > VffiM<D Sffctf-Jf: K £ tuf. L2i 7 * ? )VX 

£*iT^£v> 0 LtitfoX, «<7)L2i Mft^tlWi::. d ^Urt^- 7 * ? 

[00 10] 

[^Mf fr^fljfcl ] T. Miyazaki and N. Tezuka, "Spin polarized tunneling in ferr 
omagnet/insulator/ferromagnet junctions", 1995, J. Magn. Magn. Mater, L39, p 
.1231 

[3EWfF%M2] T. Ambrose, J. J. Crebs and G. A. Prinz, "Magnetic propertie 
s of single crystal C2MnGe Heusler alloy films" , 2000, Appl. Phys. Lett.,Vo 
1.87, p. 5463 

[2N#fTOi£ 3 ] T. Block, C. Felser, and J. Windeln, "Spin Polarized Tunnel i 
ng at Room Temperature in a Heusler Compound-a non-oxide Materials with a La 
rge Negative Magnetoresi stance Effect in Low Magnetic Fields", April 28, 200 
2, Intermag Digest, EE01 

[001 1] 

m^-iz&^xii^ nmm&m~mwnkm<iti)m®t>tix^2>tiK m^-oum^z^m^- 

[0 0 12] 

±MO^-7* ?)\s(DC 02 CrAIJil, >s-7 * * ^WWktfftmZtlX^&ff, 

*«3 0 ox:&±Kmm~r2>t)K tfzim%LXj&m&3 o or^jio^T'Msi-^ 

*irv>**», ^fa^t£OTMRIi|3fi:ELt/jN?<, Fes 0 4 
tLX&t), fm:iot^I©7 7^^^Lfc^ i^fim-fbLTtiJl- 

[0 0 13] 

KHjgoaf&tMf-e^N-^^ *;i/-cab&£ fc^SH^frTv**, C02 CrAi^ 3 
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C02 Feo.4 Cro.e A 1 WI&RlFZ. OWmZm^tz h ffe«$nTV»a? 

^ * *Lfc_tlB«>« ^^-7^ J'd'^gfctt h fix v> & v> i 4: o T V> & 0 

Lfc**oT, »7^^7-^mL2i aWb^»fcH«K, C02 CrA 
li$£VCo2 Feo.4 Cro.e A 1 f ^^#t^i-5rTMR# 

[0 0 14] 

SiSrift Dw7^;^4it $ at v> -2, ##t±±feo «t -5 < 
[0 0 15] " " " 

[0 0 16] 

im&xmmx^i), aMss-traffc-r 5ii:i< L2, , B2, a 2 tt&offi*.* 

[0 0 17] 

!_ x AlH^ C02 Fex Cn-x AlfI(iL2i , B2, A2ifi^J^ 

±iSfl*JfcK:fcn-*\ C02 Fe, Cri-, A 1 i t ^ < 

#£o ± B E3MRf±, aft&ftS i, MgOW H , GaAslSI, Ah Os # 

»*Oir*t^-o-c**LtfJ:v» 0 ifc, StiCo 2 Fe s Cn-x 
7 7-i#iet$ntv i tU^ 0 ;^-;77-gtLtl±, Al, Cu, Cr Fe 
, Nb, Ni, Ta, N i F e«H04< t i>— o*m^%> tiPX% %> Q 
[0 0 18] 

J: tu*. gfflK;fev*t\ BH«teT?;&»K 7,e^g$^|v^C 02 Fex 
[0019] 

fcfc-\fr<&3M6te*^ L2i , B2, A2mMV>ffitlfr—o<DffilkZm? 2>C 02 Fe 
x Cn-x Al O^x^DittlMSdi^ttn. 

tt£9M»tt*fi. @^it7'J-ii:^^ 7';-liiL2. , B2, A 2 H^ofa 
*t**-oofl|ji*^ri-sc 02 Fex Cn-x Al 0 i x g 1 ) «ttfR-e4 

4:t#jfiU>, Sfc. C02 Fex Cn-x A 1 ttKfcttlME*2lllftri-« 1 £ K «£ h~T 

itani, ^m-fbs i, Mgom 

, GaAslU AI2 0 3 &%%gk<VWtifr— ot**mi>, *7t> ittCoz F 
ex Cn-x A U»JR0WK^y 7 7 -/f 5& s iet£$*LT^T <fc v* G :o/^7r-|li 
> Al, Cu, Cr, Fe, Nb, Ni, Ta, N i F e <T>o %<D'J?-& < t i>— oxM&l 

[0 0 2 0] 
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[0 0 2 1] 

—^(OWSmmi)*, L2i , B2, A2fl|jtO'(»r^— oo«jt4-^r-t-4C 02 Fe x C 

n-x ai o^x^d ^tt^mt?^^, m®sia^[p]tcm^»£tLs#jtt 

■®w&w&m it, mfcm 1 7 v-m 7 y -et± l 2 1 , b 2 , a 2 tt&o.4r 

*Ltf>— oofltitSr^r-r* C 02 Fei Cn- X Al O^xSl) fiBteSf|RT?fc 

±lBCo 2 Fex Cn_ x A 1 Sili, it^Dit^ifc^L^ 
lH1-££ t#-e^o MtC 02 Fex Cn-x A l HlOiCAy 7 r 
^i^:LTUv^ 0 SttLtli, gkMltS i , ^7X, MgOM, GaAsW 
A, Ah 0 3 #^ H ^0'|pr^^— o-C&tll* <fcv> 0 ffc^ ^';7 7-ili, Al, Cu, 
Cr, Fe, Nb, Ni, Ta, N i F eOHW< ti-otMtJitWi 

*?> o 

[0 0 2 2] 
[0 0 2 3] 

4fc* *^O^t'/nM^(±, L2i , B2, A2«itO>KtL^-oo«3t*^r-r* 
Co 2 Fex Cn-x Al (iiT\ 0 *S x ^ 1 ) «tt*fW*afe«LLfc5BjS3 *LTj£& £ 
t«r^»fcf*o 7';.-**«±|BC0 2 Fex Cn- X Al (££TN 0 i x 

4 fc, SMEfc C 02 Fex C r i-x A 1 (CICIT', 0 s£ x ^ 1) $l^^i:A7 7 r 
KreaMR^SHbS l, #7*. MgO#g B B H) GaAslU Ah 0 3 f 
£fctf*Ti* 0 7 Al, Cu, Cr, Fe, Nb, Ni, Ta, Ni 

fflv>*U;f J; v>„ 
[0 0 2 4] 

[0 0 2 5] 

ttz, *5&w<Dm^v vRv*mmmmwi±. L2i , B2, A2MoMti^-o 

0«5t^^r1-^,C 02 Fex Cn-x Al O^x^l) m^WmH) i ^L± 

_hfB«jftH:fev>T, &ZL<lt, 7V-e^HtFfBC 02 Fe,Cn-,AI 

0 ^ x ^ 1 ) m&mm-e&z y yijw&fmim&m+t tzitu-xm.%^.mmm^m 

1^*0 mi* mgk-f tf;«$*Lfch>* ^«M&ttab*X^F 4 £ 14 g7cBm®£t 

IStC 02 Fex Cn-x Al (iiT, OSxgl) Iii:(7)^i:A*7 77 

o *7fe, 3&R#. «HbS i, -ff 1 ?*, MgO» GaAsm A 1 2 0 3 iMS 

fe t?# £o $ h ^77 Al, Cu, Cr, Fe, Nb, Ni, Ta, N 

miSH^^Tfe £v\, 
[0 0 2 6] 
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±hS«M<;KJ:*U*. £SLfc*5V»-C\ fTMR^ GMR©^| v>I»i* 

[0 0 2 7] 

*$WJfcJ:*U;l\ L2i , B2, A2*atO'fprtL^-oo«jt^^1-^C 02 Fe, C 

n-x ai (uit\ o^x^d zm^tzm&nmn. mmz^x. jnflMs-rfcfn* 

[0 0 2 8] 

**WOL2i , B2, A2*i6©<ferfLrt»— o«>*Hi*;&?-*C 02 Fe x Cr 
i-x Al (iit\ OsSx^i) »tt»JK*ffiv>3feE^:*«aaab**^-fcJ:fLtf, lia 

[0 0 2 9] 

*«WOL2i , B2, A2«ji©'jlir^— oo«jt**-t*C 02 Fe x C 

tr? h^i^ii«A-; K^»im-e*«s6ft-t-sMRAM*j±i:ie>a^oa»; 
as w * * tr y & (k ^ tr ^ f e t $ *t* TOtta** 

[0 0 3 0] 

fc, *»9§0«tt»itll±, &#C2±K, SfiKiJV^Co! Fex Cn-, Alfl3 
tESLTV^o i^t% OSxsSltJbi. C02 Fex Cn-x Alfi3li, MS 

T?3H8teT?* *> . m^«^^ ? 1 9 0 n • c mSBg-e* 19 % a^Ki-ini*.-*-* c t 

&<L2i , B2, A2MM(Dffiivfr-^>a)mi&ZmLX\,*Z> 0 

ZhK, _L|2Co 2 Fex Cn-x AlSl3^EtLf;lfittlt5utt\ * fc? 
^$0^|v>L2i I^Coz Fex Cn-x A 1 ftjg 3 h ti*-t^ 0 iCf 
>^ 2 ^Co 2 Fex Cn-x A 1 *«I3 «>lSfftf\ 1 n m&± 1 « raJ^T-C^tltf 

[0 0 3 1 ] 

7jNi"«t "9 lz^ *ftWo«tt»K5tt, Hi<o«H4»JRi<D*3ejc*^r, '$e>K, ^2 
fcCo 2 Fex Cn-x Al O^x^l) ffl&3 t <DfSUZs*y 7 r -« 4 rt*«r 

X^^iTV^o A?77-i4mt^CtT\ ai±OCo2 Fex Cn-x Al 
(££T% OSx^l) *I!l3©8hIltt*$S>fcJ: <1- ttfX-ZZo 
[0 0 3 2] 

I2 0 3 . G a A s *t*<D&%iMiZm^Z>ZttfX%Z 0 ttz, ^7r-14J:Uli 
,AJ, Cu, Cr, Fe, Nb, Ni, T a, NiF e«r^*^4it^$4 0 

±s2Co2 Fex Cn-x Al (iit, O^x^l) fl3<7)ifli, lnm£l±f 
l/zmjam^fi^ i<Og)¥#l nm*l*eii^Sfi<ji:tlt^ L 2i , B2, A 

[0 0 3 3] 
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2003-271628 ^ ^_ *j : 6/ 

m3li, $^<0^ 1 O Wi©WIt:iv^ c 02 Fex Cn * Al (d£ 

C02 Fe x Cn-x Al©L2i fil^lKis v>Tfi. ® 3^ I OfifCF e t C r #a 
j£J££LTFex Cn-x (ii"C, 0;£x:Sl) i: i ? ngeg£ tt, IIOfcgKA 
U III i:IV<7M£gKC o#*S2g$;ft,£ 0 

££s C02 Fex Cn-x A 1 OB 2 4tdiK;fe5V*Tii, |3©I Olig t IKDixUMfc 
, FetCr tAltf*®.mizmn2tiZ>m7lLt%Z 0 Z<om, FefcCrOMJtIi, 
Fex Cn-x (iit\ 0=Sxs£l) t ta%> X i KIBg£ ti& 0 

ZbK, C02 Fex Cn-x A 1 <D A 2 MM^&^Tlt, Co, Fe, Cr&XtfA 

1 ^mmKm^Ltzm^t^^o FetCrOM^ Fex Cn-x (C 

[0 0 3 4] 

±lBM<7)C02 Fe x Cn-x Al (iit\ O^x^l) »K3tt, £»-caH»14 
-e&»K ^o, «£2JIH|fc1-££ i:&< L 2i , B2, A2ii|^^-o(DM(!)C 

02 Fex Cn-x A l Wb fr£ o 

2bK, ±mm^.<DCo2 Fex Cn-x AHI3 O^x^l) limWtf 

^nmmmm^i l zm^mi l z^x^L2i , B2, A2MM<offitifr— oomM^nh 

c ° 2 p e x Cn-x Al (i--e, O^x^l) ?f DUO B 2 filiiti, t£5fc# 
^^TV^v^^^MT^^o B2*it{i. L2i Mh«fLtv^^ H&SOfi 
L2i #?tc{±. Cr (Fe) t A l JIT-^mTOKIEg Ltv^ OKfcj- U B2#it(i 
, ^MJKSe^jLTV^it-e&^o A2fififf± > Co, Fe, C r £ J: tfA l 

±sBCo2 Fex Cn-x A lil3^«xCi3^t, O^x^O. 8 OlSSfi-Cfi 

^ gfaZtinmiTZzt* < l 21 , b 2o^rn^-oo«it=Sr#^i t^-eg^o 

Sfc* 0. 8 5Sx^l. Otli, A2iWf>^i§ 0 

tit* aaxic«v»r, O^x^ 1 ^fflrt-e, in&Lfc^LhOC 02 Fe. Cn- 
x AlIMl^ a&R**D»-t-*it&<d&BIL^Oikfttai'5:^-«t »), L2i I 

tniB2mm*mhtiz 0 

[0 0 3 5] 

«6iI^iM^OCo2 Fex Cn-x Al (O^x^l) Il3^ItfJ: 
[0 0 3 6] 

£*U± (l) S;^t>#it> C02 Fex Cn-x Al (O^xsSl) MM 3^ P = 

^T'iTt^fi, C02 Fex Cn-x Al (0£xSl) iR3^#4;^ev^tt$i 
tttv^itos^ gStL2i , B2, A2*jtO-pJ^-oofl|Jt7We)*L* 

**fc<^ C02 Fex Cn-x Al (O^x^l) 8R 3 # 1 n mH±©f * 

fcBIE#2 003-3112650 
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[0 0 3 7] 

h>^^«85lSKa»*3R^i Ott, tfUxJ*, S«2±i:Co2 Fe, Cn-, Al 
(O^xSl) *H3**Ktt3*u h>^;l/^t^^*6#Ji 1 1, glttil2, ^an» 

[0 0 3 8] 

ffl©*iBW>fcJ6K/Bv»Tv>* 0 iOH^^TIi, C02 Fex Cn-x Al (OsSx 

%J£« 1 3 £J±A 1 2 0 3 -^A 1 OBMfc*n?*S A 1 Ox £, %&1£Jf 1 4 fc{±C o F 
e, N i F e, *&v»{±, CoFetNiF efcOtt^^, KatWBteS 1 3CHI 
rMn^iftlv>-Sii:^X'l-&, 

[0 0 3 9] 

IS^^f 1 5 ii, « 2 ±C;n' 7 7 7 -I 4 i C o 2 F e x Cn-x Al (OsSx 
1 3 MIt4*«tt©lSll 4*»JK^»JB$nfe#**-^TL"Cv^ 0 H5^(U 

[0 0 4 0] 

«M^2 0li, i«2±(:A777-i4tCo 2 Fex Cn., Al (0^x 
^1) »R3«*ERS^ ^^it^|i|lli,C02Fe I Cr,. s Al ( 

0 ^ x ^ 1 ) »ii6t, Ra&atMi 1 3 1 , #«jm t & a #ittoin 1 4 wmm 
mztitzmMzmLT^& 0 m6&m5<7>mfetm%&(o&, m4<o\£>mt^^m^ 

m 1 2 *»9!0«tt3»i|-C**Coa F ex C n-x A 1 (O^xsS 1) *Ri 6£ 

fflV»fc^T**«o ^Ofll3tt±|ll5 fc|5lCT^>^o 

K>^«I»t^l0, 15, 2 0K«jE*;bnx. Co 2 Fex Cr 
i-x A 1 (0£x£ 1) »K3ifcli/<777-i4fclfi| 1 4 fcOBBJcepiHlS^o 

[0 0 4 1] 

-tKh^^^ai^afitett^jiKF-i 0, 15, 2 oufflv»sifeK2f±, 1m.it s 

1, tf^&^gHNI, MgO, Al 2 0 3 , GaAsit'c5M B B B f*oTJ;v>„ 
*fc, ;^77-i4fcU, Al, Cu, Cr, Fe, Nb, Ni, Ta, Ni Fe 

±ECo 2 Fex Cn-x A 1 (OsSx^l) 3 0$|J¥{± 1 nm £l±tl « mJ£TF 
■?**LtfJ:v\, i?)»inm*it1iif6M:L2i , B2, A 2 «ilO<fRr*i^— o 

^Mt^iMs^ ^^oMoigi f tT&m,-?* tztbw* turn* t**m^ 

ffiSE# 2003-3112650 
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